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Introduction 


In the present paper, I am going to deal with the anophthalmic trechine beetles be- 
longing to the tamaensis complex of the genus Trechiama. Though regarded by JEANNEL 
(1962, pp. 196, 197) as a species of incertae sedis because its aedeagal features were not known 
then, T. tamaensis A. Yosnipa et S. Nomura (1960, p. 493, fig. 1) is actually a member of 
the group of 7. habei, whose constituents are widely distributed along the Pacific side of 
central Honshu. Within the species-group, it is externally characterized by the presence of 
a setiferous dorsal pore near the base of the third elytral stria as well as by the absence of the 
preapical pore, and in these respects, resembles the species of the lavicola complex. Tre- 
chiama tamaensis is, however, decisively different from the two known components of the 
latter species-complex in the shape of pronotal hind angle, which is less acute and less pro- 
jecting than in the latter and provided with a postangular seta, in the conformation of elytra, 
which have distinct shoulders, lack deep transverse furrow on the basal peduncle, and bear a 
shorter arcuate apical striole usually joining the fifth stria, and in the very peculiar copulatory 
piece to be described later. 

The occurrence of this trechine beetle in a small limestone cave lying at the southeastern 
part of the Kwant6 Mountains was first made known by Nomura in the summer of 1951 on 
the basis of the remains of a pair of elytra (YosHipa & Nomura, 1952, p. 4). Though living 
insects were brought to light eight years later and described by the same authors, we had to 
wait five years more for the discovery of its males. Still many more years were needed for 
obtaining a fairly good knowledge on the systematic status and distribution of the beetle, in 
spite of the exertions made by several biospeologists and entomologists. 

On the other hand, a female specimen of an anophthalmic trechine was obtained by 
Hasu from a vegetable debris washed up on the sea beach at Oiso two years after the discovery 
of the remains of T. tamaensis. He intended to describe it as a new species, but as the speci- 
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men had the elytra so similar to the trechine remains discovered in the limestone cave except 
for a chaetotaxial discrepancy, I asked him not to name it at that stage of researches, in the 
apprehension that it might be conspecific with the latter whose scientific name had already 
been suggested by YosHIDA and Nomura. He then abandoned the specimen for my study, 
hoping that I should be able to locate the original habitat of the trechine some day and to 
clarify the taxonomic problem. I was, however, unable to return his favour for a long time, 
since any trechine exactly identical with HABU’s specimen was not met with until recently. 

Still later, in 1972, a male specimen of another anophthalmic trechine was obtained by 
Hirano under the same circumstances as HABO's on the sea beach of Miyuki-ga-hama in Oda- 
wara City, and was submitted to me for study. An examination of its genitalia proved that 
though closely related to T. tamaensis, this beetle was no doubt new to science. Unfortunately, 
the specimen was badly crushed when it was taken, and did not serve as the type of a new 
species. It was, however, inferred from the topographic situation of Odawara City that the 
trechine must have been carried down to the beach by a flood of the Haya-kawa River, from 
somewhere on the Hakoné Volcanoes. Thus, I was compelled to pursue further fruitless 
searches for its original habitats. 

In recent years, the situation has been rapidly changed; we became aware of the bio- 
speological importance of artificial caves, and succeeded in finding out a habitat of the Hakoné 
species in a tuff breccia mine. Then, a fairly long series of specimens of a trechine beetle 
apparently identical with the Oiso one were obtained from an endogean or rather an upper 
hypogean habitat on the Tanzawa Mountains, and were proved to be specifically different 
either from 7. tamaensis or from the new species found in the tuff breccia mine at Hakoné- 
Yumoto. We have now cleared up all the long-pending problems concerning Trechiama 
tamaensis and its direct relatives. 

Actually, there are three sibling species that form a species-complex within the group 
of Trechiama habei. Needless to say, one of them is T. tamaensis A. YOSHIDA et S. NOMURA, 
which spreads on the hills between the upper courses of the Tama-gawa and the Sagami- 
gawa Rivers, near the southeastern edge of the Kwant6 Mountains. It is primarily an in- 
habitant of the upper hypogean zone (== ‘milieu souterrain superficiel? sensu JUBERTHIE, 
DELAY and BOoUILLON, 1980 a, b), but also occurs in endogean habitats and in limestone 
caves. The second species, also upper hypogean, has hitherto been known only from the 
eastern part of the Tanzawa Mountains, but its distribution may extend westwards along 
the range. The third species is endemic to the Hakoné Volcanoes. It has so far been 
known with certainty only from a tuff breccia mine, but is believed to live in upper hypogean 
habitats. ‘This view is supported by the occurrence of an isolated individual of the trechine 
in a vegetable debris of inundation washed up on a beach. 

Judging from the conformation of aedeagal inner armature, the Hakoné species seems to 
be the least differentiated of the three. However, it shows a higher adaptation to the subter- 
ranean existence than the other two. The Okutama species, 7. tamaensis, is the most dif- 
ferentiated, seeing that both the copulatory piece and the teeth-patches have achieved a marked 
development and that the tip of aedeagal apical lobe is modified to form a small button. The 
Tanazwa species is at an intermediate stage of differentiation so far as the aedeagal structure 


NII-Electronic Library Service 


National Science Museum 


Trechiama tamaensis and its Relatives 119 


is concerned, but is remarkable in the instability of elytral chaetotaxy. Only in this species 
are found such individuals as retain an archaic state of preapical pore or as show an advanced 
state of dorsal pores. The occurrence of those individuals is an infallible indication that this 
species, as well as the other components of the tamaensis complex, has been derived from an 
ancestor which had both the internal and external series of setiferous dorsal pores and the 
preapical pore on elytra, and that in due course of time, it will evolve into a species in which 
both the internal series of dorsal pores and the preapical pore will be lost. 

In this paper, I will give a full description of the Tanzawa species under the new name 
of Trechiama varians, and will describe or redescribe the other two in comparison with it. 
At this opportunity, I am going to reject Pseudotrechiama as a junior synonym of Trechiama, 
though it was regarded by JEANNEL (1962, pp. 192, 195) as a full genus. This synonymy was 
already suggested in one of my previous papers (cf. UENo, 1979, p. 120), and was strongly 
supported by recent discoveries (cf. UENO, 1981 a, c). 


Trechiama JEANNEL, 1927, Abeille, Paris, 33, pp. 115, 129, 141; type-species: Trechus 
Oreas sensu JEANNEL, 1927 [nec H.W. Bates, 1883]==Trechiama angulicollis JEAN- 
NEL, 1954. 

—=Pseudotrechiama S. UENo, 1954, Mem. Coll. Sci. Univ. Kyoto, (B), 21, p. 31; type- 
species: Trechus habei S. UENO, 1954. (Syn. nov.) 


The abbreviations used herein are the same as those explained in other papers of mine. 

I wish herewith to express my hearty thanks to the following colleagues and friends, 
whose kind aid enabled me to complete the present study: Dr. Akinobu Hasu, Dr. Masami 
Hayasu1, Dr. Masatsune TAKEDA, Messrs. Yukihiko HIRANO, Sumao Kasanara, Hiroshi 
Miyama, Seiji Morita, Masahisa OHRUI, Katsunobu SaTo, Kuniaki Suca, Masaji Uozumi 
and Masataka Yosuipa, Miss Akiko NAKATSUKA and Miss Yoshimi WATANABE. 


Trechiama (s. str.) tamaensis A. YOSHIDA et S. Nomura, 1960 
(Figs. 1, 4-6) 


Yozawadous tamaensis A. YOSHIDA et S. Nomura, 1952, Chûhô, Tokyo, (6), p. 4. [Nom. nud.] 
Trechiama (Pseudotrechiama) tamaensis A. Yosutpa et S. Nomura, 1960, Jap. J. Zool., 12, p. 493, fig. 1; 

type-locality: Y6zawa-d6 Cave. UEgNo, 1960, Mem Coll. Sci. Univ. Kyoto, (B), 27, p. 56. 
Pseudotrechiama tamaensis: JEANNEL, 1962, Rev. fr. Ent., 29, pp. 196, 197. 


Length: 4.90-5.95 mm (from apical margin of clypeus to apices of elytra). 

Very closely similar to T. varians, from which it is practically indistinguishable by 
external characters alone. It is, however, larger on an average than T. varians and usually 
has larger and more transverse prothorax, though any of these differences is not decisive. 
The only but definite difference between the two is in the male genitalia; in T. tamaensts, the 
aedeagal apical lobe bears a small button at the extremity, the dorsal lobe of copulatory piece 
is widely arcuate on a horizontal plane and forms a large space on the right side, the ventral 
lobe of the piece is much larger, and the left proximal teeth-patch is well developed. 

Somewhat larger on an average than T. varians; body usually a little stouter; colour 
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usually lighter and more reddish, with paler appendages. Head as in T. varians. Pronotum 
usually a little larger and more transverse than in T. varians, with hind angles usually stouter 
and more protruding; PW/HW 1.37-1.48 (M 1.44), PW/PL 1.13-1.26 (M 1.20), PW/PA 
1.41-1.53 (M 1.46), PW/PB 1.35-1.46 (M 1.40), PB/PA 1.00-1.09 (M 1.05); sides usually 
more strongly arcuate in front and more widely divergent behind the ante-basal sinuation. 
Elytra as in T. varians though usually less convex especially in apical half; EW/PW 1.63-1.79 
(M 1.69), EL/EW 1.41-1.53 (M 1.48); chaetotaxy very stable, only an aberrancy hitherto found 
being a duplication of the posterior dorsal pore on stria 5 of the right elytron in a topotypical 
female. Legs as in T. varians. 

Male genitalia generally similar to those of T. varians, of the same size and basic conforma- 
tion as the latter. Acdeagus more robust than in 7. varians, with larger basal part and broader 
apical lobe, the latter almost symmetrical and instead of being reflexed, provided with a 
small button at the extremity; sagittal aileron variable in size, sometimes very narrow. Copu- 
latory piece similar in basic structure to that of T. varians but obviously larger, with 
more widely dilated lobes at base; dorsal lobe much more widely arcuate, leaving a round 
space between the proximal and apical parts, the latter of which is relatively narrow, horizon- 
tally extended, and regularly rounded at the tip; ventral lobe evidently larger than in T. 
varians. Left proximal teeth-patch much better developed than in T. varians, consisting of 
heavily sclerotized teeth even in the proximal half and having longer recurved portion; right 
apical teeth-patch relatively small and short. Styles as in T. varians. 

Type depository. Department of Zoology, National Science Museum (Nat. Hist.), 
Tokyo. 

Additional specimens examined. 13 (herewith designated as allotype), Yézawa-d6é Cave, 
Kamiy6zawa, Itsukaichi-ch6, west of Tokyo, 18-IV-1964, K. Suca leg. (NSMT); 14, same 
locality, 23-IJI-1964, K. Suca leg. (NSMT); 13, 19, same locality, 18-IV-1964, K. Suca 
leg. (NSMT); 233, 399, same locality, 25-XII-1966, S. UNo leg. (NSMT); 243, 19, 
same locality, 23-VIII-1975, M. Uozumi leg. (NSMT); 299, same locality, 20-VI-1981, 
M. Yosuipa leg. (NSMT); 13, Ohtake-d6 Cave, Ohtaké-zawa, Itsukaichi-ch6, west of Tokyo, 
9-XI-1965, S. UENo leg. (NSMT); 13, Mt. Mitaké-san, SW slope, 950 m alt., Okutama, 
west of Tokyo, 15-V-1978, S. Kasanara leg. (NSMT); 13, Mt. Gozen-yama, Tochiyori, 
550m alt., Okutama, west of Tokyo, 27-IV-1974, S. Morita leg. (NSMT); 13, same local- 
ity, 8-XI-1974, S. Morita leg. (NSMT); 13, 19 (both teneral), Mt. Takao-san, Jadaki- 
zawa, 270 m alt., Hachi6ji-shi, west of Tokyo, 11-VII-1965, K. SUGA leg. (NSMT); 13, 499, 
same locality, 230-250 m alt., 14-IV-1981, S. UENo leg. (NSMT); 244, Mt. Takao-san, 
Goma-zawa, 400m alt., Hachidji-shi, west of Tokyo, 5-V-1981, S. UENo & H. Mryama 
leg. (NSMT); 19, Ohdarumi-tégé, 420 m alt., Sagamiko-ch6, Kanagawa Pref., 5-V-1967, 
K. Suca leg. (NSMT). 

Notes. As was already pointed out in the introduction of this paper, T. tamaensis is the 
most highly differentiated component of the tamaensis complex. This is clearly indicated by 
the peculiar development of its copulatory piece as well as by the elongation of the left proxi- 
mal teeth-patch and the modification of the terminus of aedeagal apical lobe. Its derivation 
can be sought in the following species, T. varians, from which it must have developed the 
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genitalic peculiarities, isolated on the hills at the northern side of the Sagami-gawa Valley. 
At the same time, the elytral chaetotaxy has become so stable as to complete the speciation. 

This species is distributed on the hills between the upper courses of the Tama-gawa 
and the Sagami-gawa Rivers. Of the six localities hitherto known, two including the type- 
locality are limestone caves and the other four are either endogean or upper hypogean 
habitats. The type-locality, Yôzawa-dô, is a small limestone cave lying at an altitude of 
570 m on the southern slope of Hinodé-yama, a head on the eastern ridge of Mt. Mitaké-san 
(1,106 m in height). Here, T. tamaensis is found always near the deepest part as was already 
noted (UENo, 1960, p. 57), though Kurasawatrechus eriophorus A. Yosuwwa et S. NOMURA, 
another trechine occurring in Yôzawa-dô Cave, dwells in the upper level passage. 

In Ohtaké-dô Cave, which is about 1.9 km distant to the southwest by west from Yôzawa- 
dô Cave and lies at the eastern foot of Mt. Ohtaké-san about 520 m above sea-level, the single 
known specimen of T. tamaensis was found crawling on a muddy floor in a side passage near 
the innermost. This cave also harbours K. eriophorus, which usually occurs in gravelly 
parts of the main passage. The Mitaké-san specimen examined was taken from under a 
stone in a gully near the head of the Yôzawa-gawa about 2 km north-northwest of Ohtaké-dô 
Cave. The specimens from Tochiyori near the northern foot of Mt. Gozen-yama, which 
stands on the western continuation of Ohtaké-san and Mitaké-san, were taken at the side 
of the Tochiyori-zawa. This locality is about 5.9 km west by north of the collecting site on 
Mt. Mitaké-san. 

Though the specimens from the four localities listed above are identical with one another 
in every respect, those of the southeastern populations somewhat resemble T. varians in the 
relatively small size (4.90-5.70 mm in body length in contrast to 5.00-5.95 mm) and in the 
relatively small and less transverse prothorax. The standard ratios of body parts in the Takao- 
san specimens are as follows: PW/HW 1.36-1.45 (M 1.39), PW/PL 1.13-1.24 (M 1.17), 
PW/PA 1.41-1.46 (M 1.43), PW/PB 1.36-1.46 (M 1.40), PB/PA 0.98-1.06 (M 1.03), EW/PW 
1.67-1.82 (M 1.73), EL/EW 1.45-1.52 (M 1.48); those in the Ohdarumi-tégé specimen are: 
PW/HW 1.44, PW/PL 1.18, PW/PA 1.44, PW/PB 1.42, PB/PA 1.01, EW/PW 1.67, EL/EW 
1.48. They are, however, identical with northwestern specimens in the conformation of male 
genitalia, and cannot be separated from the latter even as a geographical race. 

Mt. Takao-san (600 m in height) is a well known reserve lying at the western periphery of 
Tokyo, It is situated at the southeastern edge of the Kwant6 Mountains and is about 17 km 
distant to the south-southeast from Y6zawa-d6 Cave, the type-locality of the species. The 
specimens examined for this study were taken in the gully called Jadaki-zawa on the north- 
eastern slope of the hill and in the Goma-zawa on the southwestern slope. Most of them 
were found in colluvia emplaced at the sides of streams 50cm or more below the surface, 
especially where the bottoms of the colluvia were composed of gravel and soil, but a few 
specimens were dug out from the soil on the banks of narrow streams. A very remarkable 
microphthalmic trechine, Paragonotrechus paradoxus S. UENo (1981 b), was recently discovered 
in a nearby gully on the same hill. The Ohdarumi-t6ge is a pass only 1.2 km west by south 
of the Goma-zawa and can be included in Takao-san in a broad sense. 
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Figs. 1-6. Trechiama (s. str.) spp. of the tamaensis complex; separated copulatory pieces, dorsal view 
(1-3; letters R and L indicate the right and left sides, respectively), male genitalia, left lateral view 
(4), apical part of aedeagus, dorso-apical view (5), and separated copulatory piece, left lateral 
view (6). 1 and 4-6. T. (s. str.) tamaensis A. YOSHIDA et S. Nomura, from Yézawa-d6 Cave. 
2. T. (s. str.) varians S. UENO, sp. nov., from the Yabitsu-tégé. 3. T. (s. str.) pallidior 
S. UÉNO, sp. nov., from Shiraishijizô-no-ana Mine at Yumoto. 


Trechiama (s. str.) varians S. UENO, sp. nov. 
(Figs. 2, 7-8, 11) 


Length: 4.70-5.50 mm (from apical margin of clypeus to apices of elytra). 

Relatively small species with broad hind body; anophthalmic and depigmented; inner 
wings absent. Colour reddish brown, shiny, very faintly iridescent on elytra; palpi, apical 
half of antennae, ventral surface of hind body, and legs more or less lighter than dorsum, usually 
yellowish brown. 

Head small, subquadrate, a little wider than long, and depressed above, with frontal fur- 
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0.5mm 


Figs. 7-10. Trechiama (s. str.) spp. of the tamaensis complex; male genitalia, left lateral view (7, 9), and 
apical part of aedeagus, dorso-apical view (8, 10). 7-8. T. (s. str.) varians S. UENO, sp. nov., 
from the Yabitsu-tôgé. 9-10. T. (s. str.) pallidior S. UÉNO, sp. nov., from Shiraishijizô-no-ana 
Mine at Yumoto. 


rows entire, deeply impressed, and moderately divergent in front and behind; frons and 
supraorbital areas moderately convex; microsculpture distinct, mostly consisting of very 
transverse meshes but partially of polygonal ones; trace of eyes distinct though flat; genae 
gently convex and perfectly glabrous; neck wide, neck constriction distinct though not deep; 
labrum transverse, widely emarginate at apex though the median part of the emargination 
is almost straight; mandibles stout; mentum tooth porrect, rather narrow, more or less bifid 
at the tip; antennae relatively stout, usually reaching the middle of elytra though the length 
is somewhat variable according to individuals, with segment 2 about three-fifths as long as 
segment 3 or 4, segments 8-10 each oblong-oval and about three times as long as wide, terminal 
segment slightly shorter than segment 3, obviously longer though narrower than scape. 
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Pronotum cordate, evidently wider than head, a little wider than long, widest at about 
two-thirds from base, and more rapidly contracted in front than behind; PW/HW 1.32-1.44 
(M 1.38), PW/PL 1.12-1.20 (M 1.15), PW/PA 1.40-1.48 (M 1.44), PW/PB 1.36-1.45 (M 1.39); 
surface convex, with vague transverse striations. but without dorsal hairs; microsculpture 
composed of fine transverse lines partially forming transverse meshes; sides narrowly bordered 
throughout, rather strongly arcuate in front, distinctly sinuatc at a level between one-fifth and 
one-fourth (usually two-ninths) from base, and then more or less divergent again towards 
hind angles, which are usually sharp and produced postero-laterad; marginal setae complete, 
the anterior one being at the widest part and the posterior a little before hind angle; apex 
usually straight, sometimes slightly emarginate, with front angles distinct though obtuse and 
only a little advanced; base straight at middle, almost as wide as apex, PB/PA 1.00-1.09 (M 
1.04); median line distinct, widening and deepening near base; apical transverse impression 
nearly obsolete, though marked by vague wrinkles; basal transverse impression deep and 
uneven, with a foveole on each side of median line, and laterally merging into basal foveae, 
which are large, deep, smooth and extend anteriad; postangular carinae distinct. 

Elytra ovate, much wider than prothorax, widest at about four-ninths from base or a 
little before that level, and equally contracted in front and behind, with a transverse depres- 
sion on basal peduncle but devoid of deep furrow; EW/PW 1.66-1.80 (ME 1.73), EL/EW 
1.45-1.56 (M 1.49); surface moderately convex though more or less depressed on the disc; 
microsculpture formed by fine transverse lines; shoulders distinct though widely rounded, 
prehumeral borders slightly arcuate and only gently oblique; sides narrowly reflexed, gently 
arcuate at middle, less so behind, and almost conjointly rounded at apices, each with a slight 
preapical emargination; striae entire, obsoletely crenulate, distinctly and equally impressed 
throughout, striae 1-5 more or less deepening near base, 8 somewhat deepening apicad; 
scutellar striole distinct, fairly long; apical striole short though deep, moderately curved, 
usually joining or almost joining stria 5 but rarely joining stria 7; intervals flat, apical carina 
obtuse though distinct. Setiferous dorsal pores variable according to individuals; stria 5 
always with two dorsal pores at 2/9-2/7 (usually 1/4) and 3/5-2/3 (usually 5/8) from base 
respectively; stria 3 usually with a single dorsal pore at 1/9-1/7 (usually 1/8 or before that 
level) from base, but lacking in the pore on the left clytron in two paratypes (33) and on 
both the elytra in two other paratypes (GY); preapical pore usually absent, but present at 
the apical anastomosis of striae 2 and 3 on the right elytron in three paratypes (2¢g, 19) and 
on both the elytra in a paratype ($); marginal umbilicate pores regular. 

Ventral surface smooth; anal sternite with a pair of setae in 3, with two pair of setae in &. 
Legs fairly slender but not particularly long; protibiae straight, deeply grooved on the ex- 
ternal face and glabrous on the anterior face; tarsi thin, protarsal segments 1 and 2 in ¢ widely 
dilated and sharply spurred inwards at apices. 

Male genitalia fairly large and rather heavily sclerotized. Aedeagus a little less than 
three-eighths as long as elytra, hardly arcuate at middle though the dorsal margin is well convex 
just behind middle, with large basal bulb which is gently curved ventrad; basal orifice large. 
with the sides widely and deeply emarginate; sagittal aileron small though distinct; viewed 
laterally, apical part gradually attenuated, slightly curved ventrad, and slightly turned up at 


NII-Electronic Library Service 


National Science Museum 


Trechiama tamaensis and its Relatives 125 


1.5 mm 


Fig. 11. Trechiama (s. str.) varians S. UÉNO, sp. nov., 3, from the Yabitsu-tôgé. 


the extremity; viewed dorsally, apical lobe relatively narrow, somewhat inclined to the left, 
and very obtusely subtriangular at the tip; ventral margin almost straight at middle in profile. 
Inner sac armed with a large complicated copulatory piece and two patches of sclerotized teeth. 
Copulatory piece dorso-ventrally sagittate, the ventral lobe projecting left proximally and 
the dorsal lobe right proximally; dorsal lobe provided with high lateral walls at the basal 
part, which are heavily sclerotized, and very strongly arcuate, or rather bent, towards the 
right ventral side at the apical part, which is lamellar and somewhat angulately rounded at 
the tip. Left proximal teeth-patch narrow and elongate, extending from ventro-proximal to 
dorso-apical sides and recurved at the apical part, only the apical half consisting of heavily 
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sclerotized teeth, the other half remaining poorly sclerotized; right apical teeth-patch elongate, 
lying at the right side of the apical part of copulatory piece. Styles fairly elongate, left style 
being larger and longer than the right, each bearing four apical setae; a very short additional 
seta sometimes present on one style. 

Type-series. Holotype: 3, allotype: 9, 22-V-1980, S. Ukno leg. Paratypes: 19, 27- 
VIII-1977, S. Morita leg.; 333, 399, 21-V-1978, S. UENo leg.; 633, 722, 22-V-1980, 
S. UgNo leg. All deposited in the collection of the National Science Museum (Nat. Hist.), 
Tokyo. 

Type-locality. Yabitsu-tégé, 750 m alt., at the eastern part of the Tanzawa Mountains 
in Kanagawa Prefecture, Central Japan. 

Further specimen examined. 19, Oiso (sea beach), Kanagawa Pref., 26-IX-1953, A. HABU 
leg. (NSMT). 

Notes. Though closely allied to T. tamaensis, this new species is doubtless more primitive 
than the latter. Its copulatory piece is still compact though the right-hand incision is already 
formed; the sclerotization of large teeth forming the left proximal patch does not yet fully 
extend to its proximal half, though the teeth-patch has already become elongated and recurved; 
the apical lobe of its aedeagus is simply reflexed at the extremity, and does not bear any button; 
and the chaetotaxy of its elytra is not yet definitely fixed. The instability of the elytral chaeto- 
taxy is of particular interest, since it is not merely concerned with the number of dorsal 
pores but with the pores of critical importance. Reversion of the preapical pore occurs in 
four, or 18.2 °%, of the twenty-two topotypical specimens examined, and loss of the internal 
dorsal pore is found in other four, or 18.2 % again, of the type-series. A similar instability 
has hitherto been known only in T. instabilis S. UENo (1981 c, p. 12, figs. 1-3), an upper 
hypogean species endemic to Mt. Zézu-san in northeastern Shikoku. 

The single known habitat of T. varians is at the head of a small gully on the southwestern 
slope of Mt. Oh-yama (1,252 m in height), which stands near the eastern end of the Tanzawa 
Mountains. It is close to the Yabitsu-t6ge Pass, and can be easily reached from there. Its 
position is about 23 km south by west of Mt. Takao-san, the southernmost known locality of 
T. tamaensis, and about 38 km south by east of Y6zawa-d6 Cave, which is the type-locality of 
the same species. 

The gully-head is narrow and deeply cut, rising at the base of a cliff in a deciduous 
broadleaved forest, and filled with a talus, of which the uppermost portion is always wet owing 
to seepages from the cliff. It is this spot that yielded most of the known specimens of 
T. varians. They were found in the heap of rock debris mingled with soil and dead leaves, 
usually at the depth of 20-50 cm. A few isolated individuals of the trechine were also found 
in the lower portion of the same talus, but only in such spots at the side of the gully as were 
moistened by seepages. 

The specimen taken on the sea beach at Oiso, which is about 16 km southeast of the 
Yabitsu-t6ge, is peculiar in lacking the dorsal pore of the internal series on both the elytra. 
Its systematic position could not have been clarified, if two specimens perfectly identical 
with it in the elytral chaetotaxy had not been found in the type population of T. varians. 
It must have been carried down from somewhere at the eastern part of the Tanzawa Moun- 
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tains to the Oiso beach by a flood of the Hanamizu-gawa River or the Sagami-gawa River. 
The standard ratios of its body parts are as follows: PW/HW 1.42, PW/PL 1.21, PW/PA 1.45, 
PW/PB 1.37, PB/PA 1.06, EW/PW 1.63, EL/EW 1.49. 


Trechiama (s. str.) pallidior S. UENo, sp. nov. 
(Figs. 3, 9-10) 


Length: 4.40-5.00 mm (from apical margin of clypeus to apices of elytra). 

Closely allied to the preceding species, T. varians, but smaller on an average with less 
ample hind body, usually much paler in coloration, and much more superficially striate on 
elytra. Evidently different from 7. varians also in the male genitalia, especially in the con- 
formation of copulatory piece and left proximal teeth-patch. 

Colour usually yellowish brown, shiny, with darker mandibles and proximal segments 
of antennae; palpi, hind body and legs usually paler than fore body. In some of the speci- 


mens examined, the body is more reddish than in the others, but the coloration is still more 
or less lighter than in T. varians. 


Head as in T. varians, though the genae are a little less convex; antennae somewhat 
longer than in T. varians, reaching apical four-ninths of elytra. Pronotum as in T. varians, 
except that the basal transverse impression is narrow, deep, linear and devoid of distinct 
foveole on each side of median line; PW/HW 1.38-1.41 (M 1.39), PW/PL 1.10-1.17 (M 
1.14), PW/PA 1.39-1.46 (M 1.43), PW/PB 1.35-1.44 (M 1.39), PB/PA 0.98-1.07 (M 1.03). 
Elytra ovate, smaller on an average than in T. varians, less convex on the disc, and with less 
arcuate sides; EW/PW 1.61-1.72 (M 1.67), EL/EW 1.48-1.56 (M 1.51); basal area evidently 
depressed on each elytron, forming a pair of shallow foveae which cover five or six inner 
intervals; shoulders distinct though rounded, prehumeral borders arcuate and less oblique 
at the innermost portions than in T. varians; sides feebly arcuate from behind shoulders to 
the level of the apicalmost pore of the marginal umbilicate series, then slightly emarginate, 
and moderately rounded to apices, which usually form a small re-entrant angle at suture; 
striae superficial though distinctly crenulate on the disc, becoming much shallower towards 
the side, striae 7-8 nearly obsolete anteriad though stria 8 is deeply impressed behind the 
level of the fifth pore of the umbilicate series; chaetotaxy very stable, stria 3 with a single 
setiferous dorsal pore at 1/8-1/7 from base, stria 5 with two setiferous dorsal pores at 1/4- 
2/7 and 4/7-2/3 from base respectively, preapical pore always absent; other elytral features 
as in T. varians. Legs usually a little stouter than in T. varians. 

Male genitalia similar to those of T. varians, though somewhat smaller and shorter and 
rather lightly sclerotized. Aedeagus about one-third as long as elytra, short and broad, 
with rather small basal bulb which is very deeply emarginate at the sides of basal orifice; 
sagittal aileron always hyaline, sometimes very narrow; viewed laterally, apical lobe relatively 
thick, more or less curved ventrad, and slightly turned up at the extremity; viewed dorsally, 
apical lobe broad at base and obtusely subtriangular at apex. Copulatory piece short and 
broad, of the same basic structure as that of T. varians though markedly differing in general 
appearance; dorsal lobe broad crateriform at the basal part, with thin narrow apical part which 
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is inclined to the right, arcuately projects towards the right apical side, and is obtusely an- 
gulate at the tip; ventral lobe small, much smaller than the basal part of dorsal lobe, and only 
narrowly visible from above. Left proximal teeth-patch very small and loose, correspond- 
ing to the recurved portion of that of T. varians and lying at the left dorsal side of copulatory 
piece; right apical teeth-patch large and compact, obviously larger than the left proximal, 
and horizontally extended. Styles relatively short, each bearing four apical setae. 

Type-series. Holotype: 3, 13-V-1978, S. UENo leg. Alotype: 9, 13~XII-1980, 
S. UENo leg. Paratypes: 19, 13-V-1978, S. CENo leg.; 1g, 16-VITI-1978, M. OHRUI 
leg.; 333, 19 (incl. 1 teneral §), 30-XI-1978, 5. UENO leg. (found in baited traps set by S. 
UENo on 5-VII-1978). All deposited in the collection of the National Science Museum (Nat. 
Hist.), Tokyo. 

Type-locality. Tuff breccia mine cailed Shiraishijizé-no-ana, at Yumoto of Hakoné- 
machi in Kanagawa Prefecture, Central Japan. 

Further specimen examined. 13, Miyuki-ga-hama (sea beach), Odawara, Kanagawa Pref., 
17-IX-1972, Y. Hirano leg. (NSMT). 

Notes. So far as concerned with the aedeagal structure, this new species can be regarded 
as the most undifferentiated component of the tamaensis complex. Its copulatory piece is in 
a primitive state, as it has not yet undergone much modification; the left proximal one of 
its teeth-patches has not yet been subjected to remarkable elongation; and the apical lobe of 
its aedeagus is simply reflexed at the extremity. On the other hand, it is smaller than the 
other components, usually much paler in coloration, and has degenerative outer striae on 
the elytra, showing an advanced state of adaptation to subterranean life within the species- 
complex. 

The natural habitat of T. pallidior has hitherto been known with certainty only in an 
abandoned mine adit at Yumoto at the eastern foot of the Hakoné Volcanoes. ‘The adit is 
dug into a formation of dacitic tuff breccia on the left side of the Haya-kawa River about 
120 m above sea-level, and is about 24 km distant to the south-southwest from the Yabitsu- 
togé, the type-locality of T. varians. ‘The adit is wide but not deep being blocked with rock 
debris, and though the floor steeply slants down, the dim sunlight penetrates to its bottom 
accessible at present. In spite of such a seemingly unfavourable environmental condition, 
this adit harbours a fairly rich fauna, although the number of individuals hitherto met with 
is always very small for respective cave animals. Trechine beetles are found only at the 
deepest portion of the adit, from under stones or pieces of decayed wood lying in damp corners. 
A specimen of Kurasawatrechus fujisanus S. UENO, one of the smallest anophthalmic trechines 
occurring in Japan, was unexpectedly caught by a baited trap at the same spot (cf. UENo, 1978, 
p. 34). 

Though badly damaged, the specimen taken on the beach of Miyuki-ga-hama, which is 
about 4.8km east by north of Shiraishijiz6-no-ana Mine, can be identified beyond doubt 
with T. pallidior. It is a relatively large specimen (ca. 5.05 mm in body length), with the 
following standard ratios of body parts: PW/HW 1.46, PW/PL 1.25, PW/PA 1.49, PW/PB 
1.38, PB/PA 1.03, EW/PW ca.1.62, EL/EW ca.1.54. As the collecting site is very near to 
the estuary of the Haya-kawa, it must have been carried down and washed up on the beach 
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by a flood of that river. ‘This means that the original habitat of the trechine must lie some- 
where in the Haya-kawa drainage on the eastern slope of the Hakoné Volcanoes. For many 
years, I have made extensive investigations on the volcanoes, but have not succeeded so far 
in locating its habitats outside of the abandoned mine adit. 


General Remarks 


The group of Trechiama habei consists of twelve known species mainly distributed along 
the Pacific coast of central Honshu. It is rather diverse and discriminated into seven sub- 
groups as listed below. 

1) T. insperatus S. UENO (1970a, p. 65, figs. 1-2) from the Nasu Volcanoes. 

2) T. echigonis S. UENo (1972 a, p. 43, figs. 1-3) from the northern part of the Kushigata 
Hills. 

3) T. cordicollis S. UENO (1974, p. 106, figs. 2-5) from a limestone cave at the northern 
part of the Abukuma Hills. A female specimen of a probable new species closely related to 
T. cordicollis was recently found on the Za6 Mountains. 

4) T. pallidior S. UENO, sp. nov., from the Hakoné Volcanoes; T. varians S. UENO, 
sp. nov., from the Tanzawa Mountains; T. tamaensis A. YosHIDA et S. Nomura from the 
southeastern part of the Kwanté Mountains. 

5) T. lavicola S. UENo (1960, pp. 49, 56, figs. 1-2) from three lava caves at the south- 
eastern foot of Mt. Fuji-san; T. ohruii S. UENo (1972 b, p. 111, figs. 1-4) from a lava cave 
and an abandoned adit of an old gold mine in the Izu Peninsula. 

6) T. habei (S. UENO) (1954, p. 32, figs. 3,4 A) from a limestone cave near Lake Hamana- 
ko; T. tmadatet (S. UENO et SHIBANAI) (in UENO, 1954, pp. 32, 35, fig. 4 B) with subsp. iwatai 
(S. UENO) (1954, pp. 32, 37, fig. 4 C) from limestone caves in the Shima Peninsula; T. apice- 
dentatus S. UENO (1979, p. 116, figs. 1-4) from a limestone cave at the base of the same 
peninsula. 

7) T. ovoideus S. UENO (1970 b, p. 364, figs. 1-9) from limestone caves at the northern 
part ot the Suzuka Mountains. 

Of these, only the species belonging to the first, fourth and fifth subgroups retain a 
setiferous dorsal pore on the third elytral stria, and those of the latter two have lost the pre- 
apical pore. However, the relationship between the fourth (tamaensis complex) and fifth 
(lavicola complex) subgroups does not seem very close, seeing that there is a marked dis- 
crepancy between them in the shape of prothorax and elytra as well as in the conformation of 
male genitalia. Though chaetotaxially different, T. cordicollis seems closer to the tamaensis 
complex as was already pointed out (cf. UENo, 1974, p. 111). As for T. insperatus, whose 
affinity was not clarified in the original description, I am now of the opinion that it had better 
be placed in the group of 7. habei. It is, however, an isolated species and does not seem to 
bear any direct relationship to the tamaensis complex. 

In any case, the trechine beetles that form the tamaensis complex are rather isolated within 
the group of T. habei. The peculiarity is above all pronounced in the unique conformation 
of copulatory piece. ‘Their prototype may have been descended from an ancestor that pos- 
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sessed both the internal dorsal and preapical pores, like the existing members of the group of 
T. oreas, and may have evolved a peculiar copulatory piece as seen in T. pallidior in an isolated 
condition somewhere at the southwestern part of Kwant6. Further speciation must have 
taken place in rather a recent period, as the three components of the tamaensis complex now 
known are at the sibling level of specific differentiation. 

It seems worth noting that so far as concerned with Trechiama, the Hakoné Volcanoes have 
a closer affinity to the Tanzawas and the southeastern part of the Kwantés than to the Fuji 
area and the Izu Peninsula. This is most unexpected, since the fauna of the Hakonés is 
generally similar to those of the latter. An example of such a similarity is already known in 
Trechinae, that is, Kurasawatrechus fujisanus S. UENo is common between several lava caves 
at the foot of Mt. Fuji-san and a tuff breccia mine at the eastern foot of the Hakonés (cf. 
UENo, 1978). How such an invasion of Trechiama from the northeast took place is open 
for speculation. However, the members of the group of T. habei are much more diversified 
than, for instance, those of the group of T. ohshimai (cf. UENO, 1980), probably owing to 
the very narrowly stretched range of its distribution. ‘Their ancestors may have been geo- 
graphically split up at some stage of differentiation, and their descendants have been per- 
forming secondary dispersal and speciation since then. That the dispersal is still taking 
place at the present time is strongly suggested by the fact that living individuals of T. varians 
and T. pallidior were obtained from vegetable debris washed up on sea beaches widely distant 
from their native places. 


要 約 


ヨウ ザワ メ ク ラ チビ ゴミ ムシ Trechiama tamaensis A. YOSHrIDA et S. Nomura の 存在 は , 東京 都 下 奥 多 
EORTC, 1951 年 8 月 31 日 に 見 つか っ た , 死体 の 破片 に 基づい て 予告 され た . 8 年 後に よう や く 生 
き て いる 個体 が 採集 され , 正式 に 記載 され た が , MEO AICS (PBR oO, 正確 な 類縁 関係 は 明らか 
で な か っ た . 一 方 , 1953 年 に 大 磯 で , また 19722 年 て 小田 原 で , それ ぞ れ 海岸 に 打ち 上 げ ら れ た , 洪水 の と み 
の 中 か ら 採 集 さ れ た メ ク ラ チビ ゴミ ムシ は , ヨウ ザワ メ ク ラ チビ ゴミ ムシ に 近 線 の も の だ , と いう と と だ は 
は わか っ て いた が , 本 来 の 生息 地 が 発見 で き な い の で 十分 な 材料 が 得 ら れず , 種 名 が 未 確 定 の まま に な っ て 
いた た. 

死体 の 発見 後 13 年 め に 初め て 雄 が 採集 され た 結果 , 当初 か ら 予想 され て いた よう に , ヨウ ザワ メ ク ラ チビ 
ゴミ ムシ は , ハ ベ メ ク ラ チビ ゴミ ムシ 菩 の も の で ある こと と が 確認 され た . また , と の 種 が 洞窟 に 特有 の も の 
で は な く , 関東 山地 南東 部 の 地 中 に 広く 分 布 し て いる と と も わか っ て きた . 近年 , 地 中 環 境 に すむ 動物 の 調 
査 法 が 進む に と も な っ て , 全国 各地 で 多く の 懸案 が 解決 され る よう に な っ た が , 小田 原 の 海岸 で 採集 され た 
FAIS LG AD FEST COD , 大 磯 海岸 で 採れ た 種 の 本 米 の 生息 地 は, 実に 27 年 ぶり に 丹沢 山地 で 確認 さ 
れ て , いずれ も 実体 が 明らか に な っ た . 

と の 論文 で は , ヨウ ザワ メ ク ラ チビ ゴミ ムシ の 雄 を 記載 する と と も に , 箱根 お よび 丹沢 の 種 を それ ぞ れ 新 
し く 命 名 し た . それ ら の 名 称 と 既知 の 分 布 城 は 次 の と お り で ある . 

1) ヨウ ザワ メ ク ラ チビ ゴミ ムシ T. tamaensis A. YosnrpA et S. NowruRa 一 一 関東 山地 南東 部 GERE 

乳 洞 , AHF, 御岳 山 , 御前 山 , 高尾 山 , 大 垂水 峠 ) 

2) タン ザワ メ ク ラ チビ ゴミ ムシ T. varians S. Uno 一 一 寺沢 山地 東部 (ヤビツ 峠 ) ) ほか に に 大磯 海 岸 で 

採集 され た 1 個体 が ある 

3) ハコ ネ メ ク ラチ ビ ゴ ミッ ムシ T. pallidior S. UgNo 一 一 箱根 山東 部 (白石 地蔵 の 穴 ) : ほか に 小田 原市 御 
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Sr 浜 の 海岸 で 採集 され た 1 個体 が ある 
以上 の 3 種 は た が い に よ く 似 て いて , 雄 交 尾 器 を 検討 し な いか ぎり 正確 に 同定 する と と は むず か し い . し か 
L, ハ ベ メ ク ラ チビ ゴミ ムシ 辞 の ほか の 既知 種 と は 明確 に 区 別 さ れ , と くに 上 交 の 剛毛 式 や 交尾 片 の 特異 な 
形態 が いち じ る し い 特 徴 に な る . 

興味 深い の は , 箱根 山 に 固有 の ハコ ネ メ ク ラチ ビ ゴ ミ ム シ が , 富士 山 や 伊豆 半島 の も の と は まっ た く 異 な 
る , と いう 事実 で ある . 富士 山南 東 藤 の 溶岩 洞 知 に は コマ カド メ ク ラ チビ ゴミ ムシ T. lavicolaS. UENo が , 
また 伊豆 半島 東部 の 溶岩 洞 と 廃 塊 に は 近 縁 の オオ ルイ メ ク ラ チビ ゴミ ムシ T. ohrui S. UENo が それ ぞ れ 分 
HU, ハ ベ メ ク ラ チビ ゴミ ムシ 刊 の うち で も 特殊 化 の を も っ と も いち じ る し い 一 亜 衝 を 形 づ く っ て いる . と の 
MRELAVP IAP FFETPIAYMML, 前 胸 背 板 後 角 の 形態 や 後 角 毛 の 有無 , 上 翔 の 肩 部 や 基 縁 部 の 
構造 , 上 万 亜 端 溝 の 長 さや 曲がり 方 , 交尾 片 の 形状 な どの 点 で 大 きく 異な り , どく 近い 過去 に 同じ 祖先 か ら 
分 化し た も の と は と う て い 考え られ な い . 

よく 知ら れ て いる と と だ が , 箱根 の 動物 相 と 富士 や 伊豆 の 動物 相 と は , た が い に よ く 似 た 点 が 多く , 同じ 
チビ ゴミ ムシ 類 で も , ヨウ ザワ メ ク ラ チビ ゴミ ムシ な ど と は 系 統 の 異な る フジ メ ク ラ チビ ゴミ ムン Kura- 
sawatrechus fujisanus S. UENo は , 富士 山麓 の 溶岩 洞 と 箱根 江 本 の 白石 地蔵 の 穴 と に 分 布 し , それ 以外 の 地 
城 か ら は 知ら れ て いな い . したがって, ナガ チビ ゴミ ムシ 属 Trechiama の も の だ けが , と の 分 布 型 か ら は 
ずれ た 類縁 関係 を 示す の は , 注目 に 値する 事例 だ と いえ よう . その 理由 を 説明 する の は 容易 で な い が , ハ ベ 
メ ク ラ チビ ゴミ ムシ 音 の 分 布 域 が , 本 州 中 央 部 の 太平 洋 岸 に 沿っ て ひじ ょ うに 細長 く 延 びている と と と , a 
ウザ ワ メ クラ チビ ゴミ ムシ 亜 群 の 既知 の 3 種 の うち の 2 種 ま で が , 河川 の 洪水 に 流さ れ て , 本 来 の 生息 地 か 
ら 遠 く 離 れ た 海岸 で 採集 され て いる , と いう 事実 は 暗示 に 富ん で いる . 

ハ ベ メ ク ラ チビ ゴミ ムン シ 閣 の 甲虫 類 の 祖先 は , お そら く 過 去 の ある 時 期 に 分 布 を いっ た ん 分 断 さ れ , いく 
つか の 原型 に 分 か れ た の だ ろう . それ ぞ れ の 原型 は , その 後 ふ た た び 分 布 を 拡げ る と と も に 細分 化 を 起こ し 
T, ヨウ ザワ メ ク ラ チビ ゴミ ムシ 耳 捧 に 見 られ る よう な 同胞 征 を つく っ た の で は な か ろう か . 長 肢 型 の メ ク 
ラチ ビ ゴ ミ ム シ 類 の 拡散 が 現在 も な お 行なわ れつ つ あ り , それ を 助け る 要因 と し て 河川 の 洪水 が 大 きく 影響 
し て いる と と は , と れ ま で に も な ん 度 か 指摘 し て きた が , タン ザワ メ ク ラ チビ ゴミ ムシ や ハコ ネ メ ク ラチ ビ 
ゴミ ムシ の 例 も , と の 推論 を 衣 づ ける も の で ある . 
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